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To whom it may concerns:

One of the directions of development of modern science is the theory of solitons.
Due to the special properties of solitons to maintain speed and amplitude for a long
time, they have found great demand and the possibility of application. Solitons and
soliton -like waves can be observed in various fields of physics. The mathematical
description of solitons has also been developed. Over the past decades, the theory of
nonlinear evolution equations has advanced so much that non-local models have
appeared: parity and time reversal symmetry. However, questions related to the
description of nonlocal integrable spin systems remain open. Therefore, the results
obtained in this dissertation work could significantly advance the theory of local and
nonlocal integrable spin systems.

The novelty of this thesis is the extension to the case of non-local systems and the
incorporation of self-consistent potential in the model. As a background for doing
this, the studies of nonlinear Schrédinger equation and related models are used to
predict that such models can be constructed and solitonic solutions can be obtained.

The aim of the thesis is fully achieved. Development and generalization of methods
for constructing integrable spin systems and finding their solutions, taking into
account parity and time nonlocalities. The first part of the thesis devoted to local
integrable spin systems, including Generalized Landau-Lifshitz equation with self-
consistent potential. Darboux transformations had been presented for generalized
Landau-Lifshitz equation with self-consistent potential. Hirota bilinear form for
investigated model and corresponding solutions. For the considered cases



consu:ucted different type of soliton and soliton-like solutions as rogue wave and
domain walls. In the next part of research focus goes to nonlocal models. Particularly
presepted gauge equivalence between proposed spin system and generalized NLS
eguatlon, provided different types of solutions and nonlocality properties are
discussed. All the results are characterized internal unity of the thesis and equipped

with .a.Complete calculation and analysis. Introduced and discussed concepts and
definitions are correct.

During the work on doctoral thesis Zhanna Sagidullayeva demonstrated great
efficiency, purposefulness, the ability to quickly master a large amount of scientific
knowledge and apply this knowledge to solve problems. The doctoral student
actively participated in the formulation of problems, obtaining the necessary
analytical expressions and in carrying out numerical calculations, visualization of
solutions. She reported the results at various scientific conferences and seminars,
including a seminar at our department. She also completed an internship at the
Department of Physics at California State University Fresno. As part of the
internship, she participated and made a presentation at seminars and round tables

organized by the interdepartmental research group “Functional Analysis and
Mathematical Physics”.

As a scientific supervisor of Zh. Sagidullayeva, given the above, I believe that the
level of results obtained in this work and the thesis work itself meets all the
qualification. requirements for PhD and I strongly support it for submission to the

dissertation council and its author deserves a PhD degree on specialty “6D060400-
Physics.

Scientific adviser,
Professor of Physics,
Chairman Department
CSU Fresno, CA 93740
USA
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[TepeBoj ¢ aHTIMICKOrO A3bIKa HA Py CCKHiA SI3bIK

Jlorotun
Konne ok nayx u matemaruxu

OT3bIB

Ha aucceprauuio XKaunsl CaruaysiaeBoi
“JlokajibHbIe ¥ HeJIOKAJIbHBIE HHTErpHpyeMble CIHHOBbIE CHCTEMBI €
CaMOoCOIJIacCOBAHHBIMH NMOTEHIHAJIAMH”
NPEACTABJICHHYIO HA COMCKAHHE YYeHOl cTeneHH J0KTopa ¢uaocodpuu (PhD)
no cneunaJbHocTH «6D060400»-Pu3uka

ITo mecmy mpebosanus:

ORHUM W3 HanpaBleHuH pasBHTHA COBPEMEHHOH HayKH ABISETCS TEOPHs CONMTOHOB.
bnaroaps 0coGbIM  CBOWCTBAM COMMTOHOB COXPAHATh CKOPOCTH H  aMILIMTY.Y
ATUTENBHOE BPEMS], OHHM HAILUTH GOJIBILION CIIPOC ¥ BO3MOXKHOCTB NPUMEHEHHUS. COJMTOHEI
¥ COJIMTOHOMOAOOHEIE BOJHBI MOXKHO HaGmioaTh B pasiIMYHBIX 00MacTaX (U3MKH.
Pa3paGoTano Takoke MaTeMaTHY€ECKOE OMUCAHUE COMMTOHOB. 3a MOCTEAHHE AECATHIETAS
TEOPHS HETMHEHHBIX 9BOJIIONMOHHEIX YPaBHEHHIT IPOJBHHYJIACh HACTOJIBKO BIEPEN, YTO
TMOSBUJINCH HEJOKAJBHEIE MOJE/H: YETHOCTh M CUMMETPHS MHBEpCHH BpeMeHH. OHaKo
BOIPOCKI, CBSI3aHHBIE C ONMCAHUEM HENOKATBHBIX WHTETPUPYEMBIX CIIMHOBBIX CHUCTEM,
OCTalOTCsl OTKPBITHIMM. [loaTOMy pesynbrarhl, Mony4eHHBIE B JAAaHHOW AMCCEPTALMH,

MOTYT CyII€CTBEHHO NMPOABUHYTH TEOPHIO JIOKAJIBHEIX U HEJOKAIbHBIX MHTETPUPYEMBIX
CIIMHOBBIX CHCTEM.

HoBuzna stoit AUCCEpPTALMK 3aKIIOYACTCI B PACCMOTPEHHH CIIy4yacB HEJOKaJbHBIX
CHCTEM M BKJIIIOUEHHH B MOJEJIb CaMOCOTIJIaCOBAaHHOTO MOTEHIMANA. B KauecTBe OCHOBEI
JUIL 3TOr0 HCIIONB3YIOTCS HCCIENOBAHUS HEIUHEHHOIO YPaBHECHUS Hlpe;:erepa 51
CBSI3aHHBIX C HHUM MOJZENEH, A MPEATIONOXKECHNSA O BO3MOXHOCTHU IIOCTPOCHMUSA U
IOJTy4YCHHUS COJIMTOHHBIX peme}ml‘fl.

Llenp quccepTalMOHHONW pabOTHI MOJHOCTBIO JOCTUTHYTA. PaspaGorka M 0600LIeHHE
METO/IOB [TOCTPOEHHSI HHTErPUPYEMBIX CIIMHOBBIX CUCTEM M HAXOXKICHUS UX PEIIEHHIT ¢
Y4EeTOM YETHOCTU U BPEMEHHOH HeoKalbHOCTH. [lepBas yacTs auccepTanuy nocssiueHa
JIOKANbHBIM HMHTETPUPYEMbIM CIIMHOBBIM CHCTEMaM, B TOM 4HClIe 060GLIEHHOMY
ypaBuennto Jlannay-JInpmmuua ¢ caMOCOIIaCOBaHHBIM MOTEHLMaNoM. [IpencTaBneHs!
npeobpasosanuss  JlapOy i1 00OOIIEHHOro  ypaBHEHHS Jlanpay-Jlupmmua ¢
CaMOCOTJIACOBAHHBIM TOTEHLUHMANOM. bununeiinas gopma Xupotsl s HCCley eMoi
MOJENM M COOTBETCTBYIOIIME peleHHs. [l pacCMOTPEHHBIX CIIyYaeB MOCTPOEHBI
Pa3IMyYHblEe TUIIBI COTUTOHOB M COJMTOHONONOOHBIX PEIIEHH B BUAE Pa3pyIUTENbHBIX
BOJIBI M JIOMEHHBIX CTEHOK. B crexyromel 4acTi MCCleOBaHUsI OCHOBHOE BHHMAHHE
yIenseTcs HeJOKalibHBIM MOJESIM. B yacTHOCTH, mpeicTaBneHa KanuGpoBouHas
9KBUBAJEHTHOCTh MEXAY NPEIOKEHHOM CIMMHOBOM CHUCTEMOH M 0006ILEHHBIM
ypapenuem HYIL, 00cCy)KHarOTCS pa3iW4HBIE TUNBl pELICHHH U CBOICTBA
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HENOKAILHOCTH.  Bee  pesyibTaThl  XapakTEpU3YIOTCS  BHYTPEHHHM  €/IMHCTBOM
JUICCEPTALIMH M JOTOIHEHBI MOJHBIM PacueToM M aHajn30M. BBoauMBbIe U 06CysKnaempbie
NOHSATHS W ONPe/IeICHNSI KOPPEKTHBL.

B xone paGotel mHan gokrtopckoit  auccepraumeii  JKanmna  Carumysaepa
NPOAEMOHCTpHpoBaia GoJiblIy0 paboTOCIOCOOHOCTD, LENCYCTPEMIIEHHOCTD, YMEHHe
OpICcTpO OcBauBaTh GOMBIION 00BEM Hay4HBIX 3HAHUI W MPUMEHATH 3TU 3HAHUS A
peuienus 3anad. JIOKTOpaHT aKTMBHO Y4YacTBOBaJ B IOCTAHOBKE 3aJa4, IOJYYEHHH
HEOOXOMMBIX AHAIUTHYECKHX BHIPOKEHHH M TMPOBEAECHHM YHCJICHHBIX pacyeTos,
BH3yaIM3alMKu peleHud. Pe3ynbraTel JOKIAABIBAIMCh Ha Pa3IMYHBIX HAYYHBIX
KOH(DEpEHINAX U ceMMHapaX, B TOM 4HCIe Ha ceMuHape Haulei kadenapel. OHa Taioke
TpouLia CTaAKMPOBKY Ha pusnyeckoM pakynsrete KanudopHUACKOro rocy 1apCTBEHHOro
yHuBepcuteta BO @DpecHo. B pamkax CTaXHpOBKM Yy4YyacTBOBajJa M BBICTymaga C
JAOKJIaJaMHi Ha CEMMHapax M KpPYIJBIX CTOJAX, OPraHU30BAHHBIX MEXIUCUHUIIMHAPHON
Hay4YHOM rpymnmnoit « DyHKUMOHAIBHEINA aHAIM3 ¥ MaTeMaTH4ecKas pu3nkay.

B kayectBe HayuHOro pykoBoautens XK. Caruiy uiaeBoii, y4nTbIBas BBILIECH3II0KEHHOE,
CUMTAIO, 4YTO YPOBEHb TMOJYYEHHBIX pe3yJbTaTOB B JaHHOW pabore u cama
AMCCEepTAallMOHHAs paboTa COOTBETCTBYIOT BCEM TpeOOBAaHHSM, INPEIBABIIEMBIM K
aucceprausam PhD wu s pemmrensHo mnoaaepxuBaio ero s NpPEACTaBIEHHsS B
AMCCEPTALIMOHHBIM COBET, a €ro aBTOp 3aciIy)XXMBAeT yueHoU crenmeHu aokrtopa PhD mo
cnenuanbHocT «6D060400»-Dusnka.
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Hayunblii KOHCYABTAHT,

ITpodeccop pusuxu,

3aBeayrommnii kageapoi

KanopHuuiickoro rocyapcTBeHHOro yHHBEPCHTETA,
CA 93740
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[lepeoa TekcTa Ha AOKYMEHTE C AHMIMHCKOrO S3bIKA .HA PYCCKHil $3bIK, BBIMONHEH MHOI,
nepesoaunkom Epmaramberosa Cantanar XKanenosua. %
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